The Guadalupe fur seal (Arctocephalus townsendi) was hunted to near extinction before its natural history was well known. The last known population is currently centered on Guadalupe Island, Mexico, but in recent years northern extralimital records from California have become more frequent. We report 14 new records (3 adults, 11 juveniles) of Guadalupe fur seals stranded (nine) or sighted (five) along the central and northern coast of California. These northern records appear to correspond with EI Nino events, seasonal currents in California, and to dispersal behavior in this species. Dietary items retrieved from stomachs and feces included otoliths from Citharichthys sordidus, Lampanyctus, Protomyctophum, and Scopelogadus, and beaks of the squids Loligo opalescens, Gonatopsis, and Onychoteuthis borealojaponica. Emaciation commonly was associated with stranding, but other findings included an umbilical hernia, septicemia, and bacterial pneumonia. Three of the stranded individuals had experienced entanglement in fishing gear or marine debris.
The Guadalupe fur seal (Arctocephalus townsendi), once a common resident of offshore Mexican and southern Californian islands (G. V. Morejohn, in litt.), was hunted to near extinction in the early 19th century (Starks, 1922) . The northernmost limit of the historical range of the Guadalupe fur seal is under debate. A number of authors (Hubbs, 1956; King, 1983; Lyon, 1937) have promoted Starks' (1922) view that the 1,000s of skins of fur seals taken at Southeast Farallon Island from 1808 to the 1840s, as recorded in sealers' records, were from Guadalupe fur seals and not from the northern fur seal, Callorhinus ursinus. Skeletal remains of Guadalupe fur seals have been found in middens of Native Americans on the mainland of southern California (Langenwalter, 1981; Lyon, 1937) and on offshore islands (Bickford and Martz, 1980; Walker and Craig, 1979) , indicating potential historic haul outs or rookeries in this area. Although G. V. Morejohn (in litt.)
Journal of Mammalogy, 78(2):684-690, 1997 684 identified one humerus found in a precontact midden in Monterey Bay as being from a Guadalupe fur seal, there is generally a lack of remains of Guadalupe fur seals from sealers' and precontact middens of Native Americans north of Monterey Bay (Hildebrandt and Jones, 1992; Lyman, 1988; Repenning et aI., 1971) . The historical distribution of Guadalupe fur seals would not have included a major rookery or haul out on the Farallones, because the killing of the seals was done on land, principally in the summer (Starks, 1922) , which is the birthing season for Guadalupe and northern fur seals (Gallo Reynoso, 1994; Reeves et aI., 1992) . It is questionable if Guadalupe fur seals hauled out on Southeast Farallon Island even in small numbers, as sealers lived and hunted on the islands year-round (Scammon, 1874) . Based on the historical record, archeological remains, and what is now known about the biology of Guadalupe and northern fur seals, it appears that the fur seals that hauled out or used Southeast Farallon Island as a rookery and subsequently were hunted to extinction on Southeast Farallon Island were northern fur seals.
Guadalupe fur seals were believed to be extinct after the slaughter of 60 animals at Guadalupe Island in 1928 (Townsend, 1931) , but sightings of three males off central California in 1938 (Bonnot et aI., 1938) and a lone male at San Nicolas Island in 1949 (Bartholomew, 1950 ) led Hubbs (1956 to mount an expedition to Guadalupe Island in 1954 where he discovered a small breeding colony. This population has been irregularly censused since then and is making a slow recovery (Fleischer, 1987; Gallo Reynoso, 1994; Peterson et aI., 1968) . In 1993, the population was ca. 7,408 animals, and occupied secluded rocky areas and caves at the base of high cliffs on Guadalupe Island (Gallo Reynoso, 1994) . Due to rarity of sightings and irregular biological surveys, there is little known about the biology of this species, particularly its movements or diet in the non-breeding season.
Guadalupe fur seals have been seen on and around San Miguel and San Nicolas islands in the Channel Islands, California, since 1967 (Stewart, 1981; Stewart and Yochem, 1984; Stewart et aI., 1987) . They have been reported north of the Channel Islands on two occasions, once in Monterey Bay (36°30'N, 121°50'W) in 1977 , and once in Princeton Harbor (37°30'N, 122°29'W) in 1984 (Webber and Roletto, 1987 .
In this paper, we summarize data from 14 additional strandings and sightings along the central and northern coast of California from 1988 through 1995, including locations of sightings or strandings, ages and sexes of observed seals, causes of strandings and deaths, and dietary findings from stranded seals.
MATERIALS AND METHODS
Sightings of Guadalupe fur seals were made during routine biological surveys that consisted of daily walking surveys of Southeast Farallon Island (PP) or long-line transects to collect oceanographic data (LEM; Long et al., 1996; Wing et al., 1995) . Positive identification of species was made by observing key external characteristics, including pelage, shape of head, fur and skin demarkation on foreflippers, and size, as described by Repenning et ai. (1971) and Reeves et al. (1992) . Photodocumentation was made of two of the five live sightings and slides were placed in the library at Point Reyes Bird Observatory, Point Reyes, California. In the two sightings in which no photos were obtained, the observer was within 20 m of the animals, had observed other members of this species in the wild or at The Marine Mammal Center, and had several minutes to an hour to observe the animal and record specific identifying features.
Guadalupe fur seals that came ashore alive along the central and northern coast of California from the Oregon border through San Luis Obispo Co., but were in poor health or injured, were considered stranded (Geraci and Lounsbury, 1994) and taken to The Marine Mammal Center, Sausalito, California, for rehabilitation. At The Marine Mammal Center, routine procedures included an initial physical examination, treatment for any injuries or diseases noted, and observation (Gerber et aI., 1993) . Animals that died during the rehabilitation attempt were necropsied. Representative tissues samples were preserved in 10% formalin and examined at the Department of Pathology, Microbiology and Immunology, School of Veterinary Medicine, University of California, Davis. Voucher specimens (skulls, stomachs, and reproductive organs) were preserved at the California Academy of Sciences. The remains of the dead stranded animal was found during a survey of ADo Nuevo Island (Long et al., 1996) and collected for the California Academy of Sciences and the Museum of Vertebrate Zoology.
Animals were classified as juvenile (smaller than adult female) or adult based upon weight, size, and time of year they were collected (Fleischer, 1978) . Species of prey were identified from remains in feces collected from live animals or gastrointestinal tracts collected during necropsy. Beaks of cephalopods were identified following Iverson and Pinkas (1971) , Roper et al. (1984), and Clarke (1986) . Identifications of otoliths and bones were based on comparisons with specimens in collections maintained by the authors (DJL and REI). The number of individuals rep- 
RESULTS
There were five sightings of Guadalupe fur seals from 1988 through 1995 (Table 1) . Three of the four live sightings at Southeast Farallon Island were within 200 m of each other on the south side of the island. The substrate in this area was rocky and t4ere was a small cave in the intertidal zone. Subadult California sea lions (Zalophus californianus) are common in this area. None of the animals sighted had distinguishing scars or tags to aid in determining if any of the sightings were resightings of the same animal.
One of the stranded animals wasrecovered after death and eight were found alive. Six of the latter died during attempts to rehabilitate them ( (Table 3) . Three of the stranded animals had evidence of interaction with fishing gear or marine debris (Table 3) . Two animals were successfully rehabilitated and· released,but there were no resightingsof either animal.
DISCUSSION
El Nino events can result in dramatic biological changes in the easternequalorial Pa- cific, with extensions into the northeastern and southeastern Pacific, depending on the severity of the event (Quinn and Neal, 1987) . Warm-water animals, including large vertebrates such as fishes, sharks, rays, sea turtles, seabirds, and pinnipeds have been reported invading marine areas outside of their usual range during EI Nino events (Hubbs, 1948; Karinen et al., 1985; Radovich, 1961; Trillmich and Ono, 1991) . Huber (1991) found greater numbers of immature and adult female California sea lions in central California during 1983, a year with a stronger EI Nifio (Quinn and Neal, 1987) , than in 1982. The South American fur seal, Arctocephalus australis, emigrated into a less impacted area and settled onto new rookery sites during the 1982-1983 EI Nino (Guerra and Portflitt, 1991), and the South African fur seal, Arctocephalus pusillus, uses warm currents to aid in alongshore dispersal (Oosthuisen, 1991) . Ten of the 14 records presented here occurred during the 1991-1993 EI Nino for which sea surface temperatures were elevated in northern California (Hayward, 1993) and eight of these records were of juveniles. The population of Guadalupe fur seals was ca. 1,295 individuals in 1983 (Gallo Reynoso, 1994) , and the lack of sightings or strandings of Guadalupe fur seals during the 1982-1983 EI Nino may in part be due to the relatively low population during this time period. Warming of the waters in central California during EI Nino events or by seasonal warming in autumn (Bolin and Abbott, 1963) may contribute to movement of individual Guadalupe fur seals into waters of central and northern California. All of the live sightings occurred in late summer or early No natural prey species of Guadalupe fur seals have been reported previously in the literature. Otoliths of the northern anchovy (Engraulis mordax) recovered from the feces of a sick juvenile female Guadalupe fur seal stranded in central California were believed to be from anchovies fed to her by tourists and fishermen prior to her capture (Webber and Roletto, 1987) . We recovered beaks of cephalopods and otoliths of mesopelagic teleosts from the feces and gastrointestinal tracts of the stranded animals. Loligo opalescens is a common inshore species to a depth of ::555 m, and Gonatopsis and Onychoteuthis are offshore species of cephalopods that make vertical and inshore migrations at night (Roper et al., 1984) . Lampanyctus, Protomyctophum, and Scopelogadus are midwater types that make vertical migrations at night (Eschmeyer et aI., 1983; Miller and Lea, 1972) . Citharichthys sordidus are benthic in shallow to deep «600 m) water (Miller and Lea, 1972) . Although these prey items reported for Guadalupe fur seals give only a slight indication as to diet and potential foraging ecology, it appears that the diet of this species is similar to that of other Arctocephalus (Riedman, 1990) .
All of the live stranded animals in our report appeared emaciated. Gerber et ai. (1993) also reported that emaciated young comprised 33.3% of all strandings of northern fur seals and septicemia and pnuemonia were common findings in California sea lions. High mortality of underweight weanling and juvenile California sea lions and northern fur seals at sea also was documented during the 1982-1983 El Nino (Trillmich et aI., 1991) . However, the Guadalupe fur seals sighted at Southeast Farallon Island during the 1991-1993 El Nino appeared to be of normal weight, indicating that not all Guadalupe fur seals that move into central and northern California waters are weakened individuals that will strand. Septicemia and pneumonia were common findings of our physical and postmortem examinations of stranded Guadalupe fur seals, and have been reported previously in stranded California sea lions (Gerber et aI., 1993) . Umbilical hernias can be hereditary or traumatic in origin and it was not possible to determine the origin of this hernia from necropsy or histology.
The fact that three of the nine Guadalupe fur seals stranded in central and northern California over a 7-year period showed evidence of entanglement in fishing gear or marine debris is alanning. At present there are no reports of this species interacting with fisheries in United States waters (Barlow et aI., 1994) but immature and adult northern fur seals become entangled in ghost nets, and this entanglement may be contributing to the recent decline observed in this species (Fowler, 1987 
